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(57) Abstract: 

PURPOSE: To enable a photosensitive resin composition 
to provide high sensitivity to exposure light of the 
extreme ultraviolet range, high resolution, and 
resistance to dry etching by containing a high molecular 
compound having a specific ternary copolymer structure. 

CONSTITUTION: This photosensitive resin composition 
contains a high molecular compound that contains a 
group whose polarity is inverted by a reaction with an 
acid; a compound that produces an acid when sensing 
radiation; and a solvent that can dissolve them. The 
high molecular compound is a ternary copolymer 
represented by the formula. In the formula, (n) 
represents a positive integer from 5 to 1000; 
R 1 -R 3 independently represent hydrogen atom or a 
methyl group; R 4 represents a tricyclodecanyl group, a 
dicyclopentenyl group, a dicyclopentenyloxyethyl group, 
a cyclohexyl group, a norbonyl group, a norbornanepoxy 
group, a norbornanepoxymethyl group, or the like; 
R 5 represents a tetrahydropyranyl group, a 
tetrahydrofuranyl group, a methyl group, an ethyl group, 
a propyl group, or the like; (x)+(y)+(z)=1 ; (x) 



represents 0.1 to 0.9; (y) represents 0.1 to 0.7; and 
(z) represents 0.01 to 0.7. 
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fc. 7KU^U>«l©©ftl: 5 Pi^HF4tt2 3 1 0 0, 
#ffcg«2. 3 Mt£ftai& (TGA) , 33 

^mt^mmm. (dso a&m. z:<z>»*2 
ooicj«TT'i^^^ii*e)ti-f> mt&mzm^x^ 

6it«**ofc. IR(KBrft9H, cm"!) 172 
1 (v c =0) 

7tsJi##T C H 

HiftH® 7 2. 2 0 9.3 7 

aSMft 7 1. 83 9. 04 

mama) 
g?) 
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H?jig&#£3 o 0mi-^-xM7^xnttJicr;i/df>5tf 
x#H&TT\ ^-rh^fcKn^^SOmltfno 
;i/3tt>W->x;tf * ? U I/- h (^N EMA tsa 
-T. ¥5-24 7 1 3 5 ^BSfSF^Cj: U fH^£*l 
fc#8sfCT-&J*> 13. 83 g (0. 0 7 7mol), 
THPMA13. 03g (0. 077mol) fc«fctfM 
AA1. 4 7g (0. 0 17mol) £?§B¥Lfco TC 
DMA, NEMA&it«VIAAcaffi&#J£te4 5 : 4 

5 : i othfco zz.^msfflmnx&zT^xjv 

10 ^D— h'J;i/0. 918g(0. 0056mol) CD 
^h5fcKn7^>^t3 0ml$:m> 6 0&V^7 

otct' i mmhmist-* z^wymm.*: 1 u * h;wz> 

ffiabfcS£flMD8»R&*afcU 2mmHg, 4 0XJ1? 

2 4IWBI»EE««S:*iai^ii:»CJ:y, #U (TCD 
MA- co-NEMA- co-MAA) 

5. 15gft 01X^53. 5%) . 
Jt«iif4<Dffcii*i:bilHl5T'feofe 0 #ftt?Jfcli lH- 
NMRiS!(^tCj:»;*«)fe 0 JKU^U>SO©aaTO 
20 ^*i3 3 20 0, tmmtZ. 5 8T*&ofc. IR 

(KB rtSm, cm-1) 17 2 1 (v c=0 ) 
^mtiffi C H 

Hffijffi 6 9.90 8. 9 9 

Hi&ffi 67. 9 2 8. 74 

GSSM4) TT©Wffi^6ft*U^h^feWRL/ 

[0052] (a) )K'J (TCDMA-co-THPM 
A - c o -MA A) (MB : 1 ®I5fflt^ 

^M^-ifcli4 5:45:10) 0. 950g 
30 (b) i/{rw\*ri/J)/*?-A/ 

(mtmmii-fm, an c^t-^) o. osog 

(c) ^ntru^Un-^^^x-- r^T-fe-T- 

-h (8$£) 4. 000 g 

±fffiI-&#J&0. 2 #mOr7D>7-{ ;i/#-£JgV>T 

ftSMB-t* (Hl#M) = 3>f>^t/Un>SgLh{c± 
tBU^h*m&^^>3-h^FU 9 OX:, 6 0# 

40 0. 7 0m<Z*flg&gfftlsfe CBU (a) ) ] ^6>tlfe 

ISLfe. ig*S:EI2^-r o £©|fflR©l 9 3. 4 n 
m{Cfet7S^j^tt7 3. 0%T*&'j, 

[0053] (nssM5) mmmxmvtc wt. h 

^ □ hrnrtZ — > SriSv \fe7^ ^ & U^x h^iitc^ 
-€-©-7^^S:ilL/TArFxdpi/vi/— tfyfi&fiS 
50 ^Lfc [01 (b) ) . ^^-T<?S*9 0TC, 6 0# 
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V h rf U- h_LT"<- * U 2 3 C07M U 
JSHflfi* (2. Sfiigpco^h^^^l/T^-^At: K 
u**&r4 K£J:0o. saBas©^*^*-*,/:/*: 
£#*-**»»0 T6 0|M«S»eScJ:*35i«S:fci3{fc 

iMfefestu #$^©A*->#*#e>ftfc [Eli 

(c) ] . i©*»tCfcV^«x*^-jW*&4 7. 
3mJ/cm2©^0. 2 5/im707> h*X^- 

(a) Kjfrt. Z(D££i£M?m%m (SEM, 03i 

Sff&m se-4 i oo) K.TMmvfcM-y*M 

[0054] «SMSW6)'5lS«W5|CfiV^"r, f»x^ 

;b£@t^>fv7^;i/£#Siffci : 9-e»m,fe*««:3i 

IWlftCJSUfc. r©fc«3HttHHKtt2 3 , CT*, 6 0# 
Z^ofco £©*!£. 1/2?* MR©M3^©&4R3Cfc 

X*;i/dr-^7 8. 5mJ/cm2 ffli:§0. 4/ttni 

5w>r> K**-*©Jw*ttjme>*ifc. 

[0 0 5 5] (£fii0!|7) TEfflilBBRfr&a* h 

[0056] (a) tKU (TCDMA-co-t BuM 30 
A - c o -M A A) (Mm : SUfeM 1 ©fl5$mt^f% 
^fi-^-Jrbt* 5 0 :25:2 5) 0. 920g 

(b) N-tKP*^?W^Kh»J7;i/tn^^> 

&©;£& [T. M. ft>y^V> (T. M. Chapm 
an) P>, J/i'ti'X (Synthesis), 197 
1*. 59 11 (19 71)] tC«fc*J-&f£, ) 0. 0 8 
0g 

(c) ^Dtfl/^^Un-^y^^i/x— r^T-fe-r- 
-h (UrMO 5. 6 6 7g 40 

iCcfcoT, HHU J*3#0. 7 /Etm ©5ill£gflBlb 
fc. »6>*l!feJMJI©l 9 3. 4 nmlC;£tt«jffififftt7 
3. 2%T'&U, JWfUt*XhfcLTa^*3*5!tS&j5* 

1 2 ox;, 9 OlMHfcy b^U- h_tT"<-* u 

2 3t;©TA*U3»ft}« (5. oasgp©-r-h^^^;i/ 
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0fWBH8(8ftfcj:*3B§fcS:fer&v\. ffiVX 6 OW 
★TfU^Ofll&fcrftofc. iffllSJft. U5>*MK© 

«We>*ifc CHI (c) ) . 3©^tcfev%T^x* 
Jl/^-jWH&l 2 3. 3mJ/cm2 ©fcg.O. 35/im 
>7> K**-*©j|«MS#f&&*'ifc. £© U t** 

h©flKgffiifegS:E!4 (b) 

[00 57] (^SfeM 8 ) TSE©ftMfr 6>&& US?* h 
^fctHt^Lfc,, aT©^li-fxD-5>^T{CTfe 

[00 58] (a) tKU (TCDMA-c o-NEMA 

-co -ma a) am mm 3 am^t^m. # 

M-^ibli4 5:45:10) 0. 950g 

(b) l/VW^S/R/Zf-R, (2-st*r\>i/>?W\*ri/ 

(mmm\ : -ass; (id ©fts*)' o. o 5 0 g 

(c) 7 p afcfu>^U3-;i/=Ey^^;i/x-7 L ;i/7ir5 : - 

-h OffiMO 4. 8 82g 

±SB»&4fcfr &&* US?* h fe, *S6M4 t|iI^©^S 
CioT, M9BIU fltStfO. 7*im(«IWb 
fco #e>tlfc^K©l 9 3. 4nmJCfe»*aWW46 
8. 7%T*&>J, WbS**hi:LT^JW«l§tt«:jR 

Ltcimtmm^x. a r fi#j^?i/- yic**^ 

8 51C, 6 O&fBlrty h^U- h±T"<-* U &M2 
3 TC©T;b* U ( 2 . 3 8 BMP©^ h 5 * 3^1/ 

vy^m-tzimm t*6 o#r^«^ic«fc 
*tctsiPBtess*u >K2®©/'?*->*w&nfc tmi 

(c) ) . i©|0(ttCfeV^TIt3fci:*;i^f-3Wte7 6. 
0mJ/cm 2 <D££0. 3 Atm5^f >T> KX^-^, 

©«WMSjW»e>*ifc. 3©uy^h©«Riiwi&Ba4 

(c) icUft-T. 

(HfifeM9) Sa6WCS%bfel/S?^M6«l!tS:, K9>f 
x»y^>^g (Hm7*;W^m DEM4 5 1) {C 

10 0 W, 3 0 s c c mX% BMt 5PaT'fc 
3©^S, x>y5 L >^jiS«2 0 3. 3 A/mi 

3 : l"CiB^Ufe%i©S:«fli) tCx«v^>^Ufci:3 
6, l/£?^h©J^«S:aft^i2:3S:<. >'^-^©^tev^ 

[0059] 

fC, ^^©m^BgWfe^ 2 20nm^T©5i 
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[03] H#sM5, 7, 8(c^l/£Jt^QK(cfflv^ffi 

[04] mms, 7, 8icjRbfeuy^ha>asBaii» 
[01] 
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1 m& 

2 a xmwiz&zmmw-y 

3 ;W->t^9©^dMJ GfcfcSP) 

4 rtz-y^vtomm®. mm) 

6 fU-Zfi&vVT, 

7 jfc^Wif 
10 8 VX* 

9 #x7N 
1 0 MAP 
1 1 fiSRSfftn 
1 2 X-Y^r-i/ 



[02] 



(a) 



V / / / / / r 



^1 «« 



<b) 

llllllllllllllllllltt-— 



EHIfll5SKill!KRBi 



2 



(c) 




190 



300 
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[S3] 



[04] 



J 

1 



L- 



^6 yo-^Jlt-y^X 



12 x- vw-y 



100r-t 



3? 
\ 




RttS/mJ • c 



m 



-2 



[ffiiB^am] wmm 
mi&mm%\ 0005 

[0 0 0 5] L*»U *£^n"te*©B*fc-rS2flS* 

&T-l±, KrFxdpS/vl/— ^iU^a^T-feS^ 

2 2 0 nmJJlT«^!S&«^fe7* b U V 

{^77^ -m^m&wz&mtztixis y , 

MiEfti*m&] HUMS 
BiiEft*e£B«] 000 6 
[ffliE^a gSS 

[0 0 0 6] i:Z.5-C*x^r>>vl/— 9*^ U—tfBBB© 



[^aiE3] 
tttiE*i**sg&] mmm 
msEM&sm&i 0007 

[0 0 0 7] \/V7, KDS«KftO*»fcbT, 

fcteftTfey, fcfc*tfft*Wfc«i:l,Ttt, #IHFE2 

-2766 O^fg tC^ h U 7i-^M-'?i 1 • 
A*f7MB7- fe^— hfcJK'J (p- t e r t 

• ^>f;i/V> (C. Grant. Wi 1 1 s o 
nK_7* U*> • • VIM T^-f • i/5/>KS? 

#2* • X (American Chemical 

Society Symposium Serie 
_s) 242t, 1 1K~2 3H (1 9 84*£) ] . it 

3mic j: y us;* h*tffl§&if<ztft;^b£ 

S„ £CDJ:3lCl,T3feyfi{8J8# (-3fe?*fcy©£ 
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[*tIE*f**6i£] ^$ffl« 
tMiEM^^Sife] 0 0 34 

[«m*aa as? 

[0034] ti&l>rtg&ft&?B£ffla>til£ l/Ctt, 09*. 

t/>-7\>b -A-H-v 7 • <>r^ 7. V y 

— (Journal of the Organic 
Chemistry) 4 3i, 1 5f , 305 5l~3 

0 5 8M (1 9 7 8^) lC|B«StlTV^J. V. ?V 

(J. V. Crivello) ?)CDh'j7i-M 
;i/*-?Ai£gts|{fc ;i3J:tK**Ucf^3*iSft&GD;frx 
■7A& (M*J£ *;i/*x -7A&, a- Kx? A&, ah 
**xi7A& vyy=j}b9L r>*-Vk&i£Z<D 
2, 6-^hn/<>^;i/x^;^i 

[T. X. (T. X. Nee nan) g>, SP 

1 E7°Ui/— J r-{ yjf (Proceedings of 
SPIE), 1 08 6^, 2~10I (1989 

mj . 1, 2, 3-h'J (* # >*;t/5txX;i/;i-^>) 
[#*^ frx^ PME^q^-^>y 
(Proceedings of PME) ' 8 9, §f 
4 1 3~424I (1 9 9 0^) ] , ffifjpp5- 
1 3 4 4 1 6^^$g T'Ba^g5tlfc^;i/7hij-^ W * Kfc 

IffiEXttmB*,] 003 9 

miExm mi 

[0 0 3 9] (fc£U Rl fe«fct)fR2 tt-ftl-?*llSfi 

lt*#si> ami*, ftffiKt.tem$ic>7j\<*)vmT*& 

»J, R 3 fofcs& AM^. 7>*J?t£, tK©7;^;i& 

dtiii, Kr Fx»g/vi/— yy yy^7^ wtc»^3a 

<DhV 7xx;b;*.;i/3fcx»7A h'J7Ma^it>x;b 
h (GUftT P S ilBSf) ] }* 2 2 0 n mfilTOtiB 

RB£*l5o -^T% HiLtfArFX^S^I/— y%»C* 
<W&R"C** 1 9 3. 4 nmtCfcWSSi^&ifcit-t-S 
TPSS:^Ra»tCjttL/l. 5**ite#"r<&PM 
MACQ^j^ GR£l /im) gtiffiSPli. *?J4 0%T*& 

y, panic 5. 5*fi8iJ^-ts^m®®i^ii6% 
■e&ofc. £*uc#u Tia-fi^ (ii) T-^bfcx;!/ 

( 2 - 3t"dr V £/ ^ P /\3f *>;i>) TJl/Jfcx 17 A h 'J 



a * # >*;i/iJv*— h & PMMA^FM®^ 

5 £ =fe»OT* 7 3 . 0 %, $ e> tC 3 0 

JUMIWt*»|f|»CfeV % 5 7 . 0 % £ jftv ^ 

mzmLfc. (no -e>3vt3«awffi)W©-5 

t>. «;UiN -tKnm* W 5 K h 'J 7;W □ ;* 
# h £ 5£JHfeft-*-&ifeftii£eH: 5 0, 

o%T*feofc„ zepj^lcHRiS (ii) , (in) -est 

LfeJtlWttV^1 8 5. 5 — 2 2 0 nm©3i 
ttfcV*"5j&TI4A r Fx^vU— tf'J V^^-fffll/ 

v*/9u i/M x;i/jt-w 17 a h y 7 Mr u * * 

S/;b) x;i/*x»7 A N y 7Mn* 9 >x;i/7}v*-- k 
2-->»p/\^r>>;i/x;i/^x;t/^jyn/\^-9-y x g?^ 
{2-^Vi/9U^i/)\d ^l/JixX^ A h y 7 
;b^-a^^>x;i/dx-^-K h'J 7xx;i/^;i/^xi7A 
h y -7)\,*u* 9 yTsjvfci— ^71^3- kx 
7ih'J7Mn^^>7,;i/!|xt-K N-tnK^J/ 
^ ^ W ^ K h y 7;i/^-a ^ ^ >x;i/7jx^-- h, ^ 

[#^tiE6] 

MiE*f^^&] Wij!H» 
[ffiiE*f#«aife] 00 5 1 
[ffiiE^] 

[0051] (mmi) 

tK>; (hys/^a-r*-^*^'; u-i — co-fh 

^JjfflkttZ 3 0 0ml ±7M7^7.nmZT)\<3yi3 
^#H^TT% ^m=rV^ Kn77>8 0mlif(:h 
y $/ * D^x;]/^ 31 ^ y b- h (^TC DMA i:|B 
■t, FA-5 13A, Hfifb^i® 15g (0. 0 68 
moi), ^h5t:KDtr5x;M^^y u-h (gtfc 
THPMAtfB-r. [G. N. 

(G. N. Taylor) ^r§^h'J - • Tf U7 
;i/ (Chemistry Material) S3 

(6) 1 03 1~1 04 OK (1 9 9 1) . ] fC«fc 
y-&&) 11. 5 8g (0. 0 6 8mol) fej:^^ 
*'JA« WMMAAtmt) 2. 94 g (0. 0 34 
mol) %$mht=.<, TCDMA, THPMAJ3«fctXM 
AA®ffii*it«4 0:40:2 0 thfc. -ZZ-^MS 

ffltSfflx-ibzr y^x>f y^ax h y ;i/o. 9 1 8 g 

(0. 0 0 5 6mo 1) ©-rh^t: KD75>^?g3 0 
ml&lDA. 6 0«;V>L7 0TCT*l^M&L/fc. 

Wxfiam* i y «y h)w\*r-v->mzma-t2>z£ 

ftU 2mmHg, 4 OTCT'2 4 ^^EEiai&feZJfe 



(13) 
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5Z£\Z&V, 3jfU (TCDMA-c o-THPMA- 
co-MAA) 0De«*15. Ogmt=. 0fc*5 

0. 8%) . z<Dt%<n^&mtim<mikfrtk£m 

Dt'feofe. lH-NMRJMJ6KlJ:y#«) 
fc. tf? y U>j^©S*£*ltfH^**4 9 6 0 0, 
#mm.te2. 17T*feofc= IR(KBr*BH, c 
m-1) 1 72 2 (v c =o) 

mkfitfr C H 

6 9. 8 0 8. 8 2 
WMM. 6 9. 3 0 8. 6 1 

mm 2) 

jKU (TCDMA-c o-t e r t-^-;M*^U U 
-h- co -MA A) ©£-fifc 

=#?S&tf £ 3 o om h-tm?*?* nqmzyjy^yx 
*#H^TT\ fE#xh7t:Kn7^>8 OmltftcT 
CDMA 1 0 g (0. 04 5mol), t e rt-^f 
;k*#*Db-h (J^tBuMAiifa-t) 6. 4 3 g 
(0. 04 5mol) £«fctfMAA7. 82g (0. 0 
9 1mol) Sr^bfco TCDMA, tBuMASJ: 
t)MAA©ffi&#.fcbte5 0 : 2 5 : 2 5 HLfc. ^tZ^\ 

a^^JTS-sr^/^>fy^o-hu;i/o. 7 8 

9 g (0. 0 0 4 8mo 1) ©fh5t KD75>^$ 
3 0ml&M, 6 0)5;V\b7 0iCt*l^MLfc. 

1 U y WWD^lf-^KJiflitf-fcc: 
£T*, £%&2|ili|fcyjgL&. #rffibfcfi£#©tfciS8& 
5»U 2mmHg, 4 0^T*2 4«FK^I±^S:fez: 
^e>di:lCc}:*;> 5tfU (TCDMA-c o-t BuMA 
-co-MAA) ©a®K)^S:12. 4gffe (JRs?&5 

1. 3%) . 3 © t ^ (Dpm&mtMmcDtt&frkh t m 

CT'feofeo £fi^itiW: lH-NMRi!l^iC«fcy*tt) 
fc= jKU^l/>^tOfi4¥^iH !: fil*2 3 10 0, 
£f!B»*2. 34T'feofe. (TGA) , fc 

(dso ©*&h, z:©^tt2 

Slil^ofe. I R (KB rfi$FJ, cm"l) 172 
1 (v c=0 ) 

T^^^f C H 

H$HS 72. 20 9. 37 

7 1.83 9. 04 

(§©6M3) 

jtfy (;M;w->x^w*^iji/-h-co-f 
h5t Kntr^x;i/;*#?y I/- h-c o-*##y;i/ 
SO 

H#i£&tf £ 3 0 0ml -t-Z&75*atp \Z7)\,-3yU 
X#H^TT% fSi^hvUKa^^^SOml^cy 
;i/jff;W->:r5tttf S/* # >? y h (»EMA tfB 
•t. #W¥5-24 7 1 3 5-8^ C*UlHB*3*tfe;fr 
aJCT-^iS) 13. 83 g (0. 0 7 7mol), TH 
PMA13. 03g (0. 077mol) 33«fcO\MAA 
1. 4 7g (0. 0 17mol) Z&mVt-. NEM 



A, THPMA, fe«fct> < MAA(ZHfca»J:btj:4 5 : 4 

5 : lOtbfe. *z^m£W&^*>*7!/ir*>f V 
hU;i/0. 9 1 8 g (0. 0 0 5 6mo 1) © 
■r-h^t: Kn75>^?g3 0ml W\7L, 6 0&V>L7 

o^ct* i imDMb&. -ecDgtSfS^s: i y v h;wz> 

^•y-^tffC&OD-t-SdilT*, ?3ft&2|I|ftfcy;gl,&. 

*fmi/fcfi-^#;©»-S:5ftU 2mmHg, 4 0"CT* 
2A^Xmmm^Z.tA > >Z.>L\Z^) > Jjf'j (NEM 
A- c o-THPMA -c o-MAA) ©afe^fc 1 
5. 15g?#;t 015^5 3. 5%) . 

mwmomh^itt.n^'Q^t~o im&m-i ih- 
nmr$i£ic j: y tfu is>tm<nmg?m 

3H^»*3 3 200, MSli2. 5 8T'feot. IR 

(KBrfcgRl, cm-1) 172 1 (v c=0 ) 
7^»-tf C H 

mm 69. 90 8. 9 9 

mmm 6 7. 92 8. 74 

mmmmuz] 00 5 8 

[0 0 5 8] (a) tfU (NEMA— c o — THPMA 

-co -ma a) (mm : mm 3 ©a^mite*. & 

M-^Jtt*4 5:45:1 0) 0. 950g 

(b) S/^n/sJpi/;b^^;i/ (2-^-^vs/^n^i/ 

(3W&£M : -MX, (II) ©{£-£#>) 0. 0 5 0 g 

(c) ^"ntfl/^^yn-^y^^ux-^i/T-feT- 

- h (*§*£) 4. 8 8 2g 

iCfcoT, ffiffiSU jp£#0. 7#m©?gjgi&g||B|L 
fc. #"b;nfc8$K©l 9 3. 4 nmlCj5tf£jgi®fH*6 
8. 7%T*fey, mMlsyxbtLTttftTm&Zxk 

-tz.tzms.btz, z<ovi?xhzm\ mms-em 

8 5XJ, 6 Ofjfflfofcy h^U- h±T"<-ir U ?g?a2 
3*C©7;i/*y^^ (2. 3 8fi&gp©^h5;*^;b 
T^-tfAh: Knuf^MM Kfe«J:tX5S4SP<0^^;b 
x^;i/>!r h y Z^t^mO T* 6 0 #f^?^{C J: 
*9MkS:fer«:V\ 6 0#r3fokT* U >X^a®§: 

Mtcj§^*$tU iKS«!©^4f->*«»6*ifc C01 
(c) ] . ZL©^cfev^®^x^;b^-*^7 6. 
0mJ/cm2©h§0. 3 tLsnry^yyy 

(c) {CLtfrT. 
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x>y^>^g (BmT*;W^m DEM4 5 1) IC 
/ttf-tt 100W. 30scc mT\ 5 P a T*fe 



F 4 i:H 2 £3 : 1 T'ig-^Lfefc©*:^) CXvf> 



(sDint.ci.e mm* irpmm^ fi msmamm 

G0 3F 7/033 

7/038 505 
H0 1L 21/027 



